Fibrosing cholestatic hepatitis is an unusual complication of hepatitis C virus (HCV) recurrence after liver transplant. Fibrosing cholestatic hepatitis is marked by aggressive progression of cholestasis and fibrosis, leading to accelerated graft loss and/or death. Sofosbuvir (GS-7977) is an oral nucleotide analogue inhibitor of HCV polymerase activity. It is a second-generation, direct-acting, antiviral for the treatment of HCV infection. This case illustrates a patient with recurrent HCV with fibrosing cholestatic hepatitis, who was successfully treated with a combination of sofosbuvir and ribavirin with normalization of liver enzyme activities and resolution of HCV-related symptoms. The favorable side effect profile and the lack of drug-drug interaction with immunosuppressive medications make the combination of sofosbuvir and ribavirin a promising regimen for severe HCV recurrence.
Hepatitis C virus (HCV) infection is the most common etiology of liver disease requiring liver transplantation (LT) in the United States. 1 Among patients who have HCV viremia prior to LT, recurrence of HCV and reinfection of the allograft after LT is universal. 2 HCV recurrence is accelerated in patients after LT secondary to suppression of host immune response. Cirrhosis of the allograft may occur within 5 years of transplant. 3 HCV recurrence is the most frequent cause of graft loss and death among patients transplanted for HCVrelated liver complications. 4 Fibrosing cholestatic hepatitis (FCH), also known as cholestatic variant of hepatitis C, is a particularly aggressive form of HCV recurrence in the allograft that complicates 5 to 14% of LT performed for HCV. 5, 6 It is characterized by early HCV recurrence with marked cholestasis and fibrosis. Most cases are fatal secondary to rapidly progressive liver dysfunction with graft loss seen within the first 1 to 2 years after LT. 7 The combination of pegylated interferon (PegINF) and ribavirin has been used with limited success. 8 Sofosbuvir is a potent, oral nucleotide analog that inhibits HCV polymerase activity. In combination with ribavirin, sofosbuvir has shown high rates of sustained virological response (SVR) for various genotypes, even in the absence of PegINF. 9, 10 We report a case of FCH in a patient who underwent LT for HCV cirrhosis, who was successfully treated with a combination of sofosbuvir and ribavirin for 24 weeks.
Case Presentation
A 49-year-old man with history of cirrhosis secondary to HCV and alcohol underwent LT in September 2011.
He was diagnosed with HCV and alcohol-related cirrhosis 10 years prior to LT. Patient denied risk factors for HCV Keywords ► hepatitis C virus ► fibrosing cholestatic hepatitis ► cholestatic variant of hepatitis C ► liver transplant ► sofosbuvir ► ribavirin infection, including prior blood transfusions, tattoos, or intravenous drug use. The HCV genotype was 1A, and the patient's IL28B polymorphism was C/T. The decision was made to hold treatment of his HCV at that time as his liver disease was well compensated and he had severe thrombocytopenia.
A few months prior to transplantation, the patient developed lower extremity edema, worsening ascites, and jaundice. Patient denied alcohol use. The impression was worsening liver disease in the setting of HCV and alcoholic cirrhosis. The patient was evaluated for LT and placed on the waiting list. Slowly his Models for End-Stage Liver Disease (MELD) score rose to 35, and he received an allograft from a 46-year-old male brain-dead donor who expired from a cerebral vascular accident. The donor liver was noted to have a normal anatomy with no fat or fibrosis on pretransplant frozen-section biopsy. The recipient patient's HCV viral load prior to transplantation was 12,000 RNA IU/mL.
The liver transplantation was unremarkable. Postoperatively, the patient received triple immunosuppressive therapy consisting of tacrolimus, prednisone, and mycophenolic acid, which was changed to tacrolimus monotherapy at 6 months post-LT.
Six months after LT, the patient presented to clinic with mild abdominal discomfort. Blood tests were obtained, and the liver chemistry tests were noted to be markedly abnormal with rise in aspartate aminotransferase (AST) to 310 U/L (normal 1-50 U/L), alanine aminotransferase (ALT) to 166 U/L (normal 1-53 U/L), alkaline phosphate (AP) to 252 U/L (normal 30-110 U/L), and gamma-glutamyl transpeptidase (GGT) to 1380 U/L (normal 10-54 U/L). The total and direct bilirubin levels were normal. A magnetic resonance cholangiogram was obtained showing no biliary abnormalities, and the liver did not appear cirrhotic. No steatosis was noted. A transjugular liver biopsy was performed to further evaluate the liver test abnormalities.
The liver allograft showed expansion of most portal tracts by moderate mixed cellular portal inflammation with rare eosinophils. Bile duct damage and endothelialitis were present (►Fig. 1A). Apoptotic bodies were seen scattered throughout the lobules (►Fig. 1B). Trichrome stain showed no significant fibrosis (►Fig. 1C). The findings were consistent with recurrent hepatitis C and moderate acute cellular rejection. His HCV RNA level was noted to be 3,000,000 RNA IU/mL. Twelve months after LT, the liver chemistry tests remained abnormal. He was now jaundiced and fatigued with some ascites and muscle wasting.
Repeat biopsy showed chronic hepatitis with extensive periportal fibrosis and portal to central bridging fibrous septa with mild to moderate lymphocytic infiltration, moderate interface hepatitis, and mild ductular reaction (►Fig. 2A). Lobules showed centrilobular hepatocellular and canalicular cholestasis and mild necroinflammation (►Fig. 2B). Cytokeratin (CK) 7 immunostain showed bile duct loss in 4 of 16 complete portal tracts (25%), mild ductular reaction, and rare cholestatic hepatocytes. Trichrome stain confirmed the prominent periportal fibrosis with adjacent pericellular fibrosis and focal portal to central bridging fibrous septa (►Fig. 2C). Copper stain was negative. The findings were consistent with cholestatic variant of recurrent hepatitis C (grade 3 of 4, stage 2 of 4) and possible ongoing chronic rejection. His HCV RNA level was 12,000,000 RNA IU/mL. His tacrolimus trough level was maintained in the range of 7 to 10 ng/mL to treat any ongoing chronic rejection. The combination of reduced-dose PegINF alfa-2a (90 μg via subcutaneous injection weekly) and reduced-dose ribavirin (200 mg orally twice per day) was started. Treatment was discontinued after 2 weeks as the patient experienced debilitating fatigue and worsening jaundice. His HCV RNA level remained elevated at 8,600,000 RNA IU/mL. By 15 months after LT, his total bilirubin had risen to 3.8 mg/dL (normal 0.1-1.2 mg/dL), direct bilirubin to 2.6 mg/dL (normal 0.0-0.8mg/dL), AST to 122 U/L, ALT to 48 U/L, AP to 583 U/L, and GGT to 2069 U/L. Repeat biopsy of the liver was performed showing chronic hepatitis with moderate portal inflammation, occasional lymphoid aggregates, moderate interface hepatitis, and moderate lobular activity with acidophilic bodies (►Fig. 3A). Cholestasis was present with feathery degeneration of hepatocytes (►Fig. 3B). Trichrome stain showed extensive periportal and perisinusoidal fibrosis with extensive bridging fibrous septa (►Fig. 3C). Immunostain for CK7 exhibited, moderate ductular reaction, rare cholestatic hepatocytes and 21 of 36 portal tracts contained bile ducts (►Fig. 3D). The findings were consistent with cholestatic variant of recurrent hepatitis C (grade 3 of 4, stage 3 of 4). The biopsy showed increased necroinflammatory activity and increased fibrosis as compared with the previous biopsy.
An appeal was made to Gilead Sciences (Foster City, CA) for compassionate use of the direct-acting antiviral sofosbuvir (formerly named, GS-7977). The use of the drug was reviewed and approved by The Mount Sinai Medical Center Institutional Review Board (IRB). Sixteen months after LT, the patient began treatment with an interferon-free combination of sofosbuvir (400 mg orally, once per day) and ribavirin (200 mg orally, twice per day). His pretreatment HCV RNA level was 4,000,000 RNA IU/mL. After 12 weeks of treatment, the HCV RNA was undetectable (< 43 RNA IU/mL) and remained undetectable until the end of the treatment course at week 24 (►Fig. 4). His liver chemistry tests began to improve by week 2 and were normal at the end of the treatment course at week 24 (►Fig. 5). During the treatment, the patient did not experience any new side effects. He did not develop anemia or evidence of marrow suppression during the treatment. His platelet count improved during the course of his treatment (►Fig. 6). During treatment his tacrolimus trough level remained stable and no dose changes were made.
Two weeks after the completion of his HCV treatment, the patient's liver chemistry tests remain normal with persistently undetectable HCV viral load (►Figs. 4, 5). The patient's ascites and fatigue had resolved. He gained 3 kg during his treatment course.
Discussion
The treatment of hepatitis C virus infection post-LT is challenging. The combination of pegylated interferon and ribavirin may be attempted, but its use is restricted by severe side effects and limited efficacy. 11, 12 With the addition of first-generation, direct-acting antivirals such as telaprevir or boceprevir, efficacy may increase, but tolerability of treatment remains poor. 13, 14 Side effects, including severe anemia and rash, along with significant drug interactions with tacrolimus and cyclosporine limit their use in the post-LT setting. 15, 16 These issues may be especially apparent in patients with fibrosing cholestatic hepatitis who are often much sicker and more debilitated owing to the rapid progression of fibrosis and liver dysfunction. After recurrence of his HCV, our patient had cholestasis and rapidly progressing fibrosis noted on his liver biopsies, consistent with FCH. An attempt at treatment with pegylated interferon and ribavirin was poorly tolerated. Recent data has suggested that the combination of sofosbuvir and ribavirin may be effective in the treatment of HCV infection post-LT. 17 This case illustrates that the combination may also be effective in the most aggressive form of HCV recurrence with suppression of viremia and normalization of the patient's liver chemistry tests after 24 weeks. No interaction between the HCV treatment regimen and his immunosuppression was observed. The regimen was well tolerated without significant side effects. 
Conclusion
Fibrosing cholestatic hepatitis or cholestatic variant of hepatitis C is a rare, though uniformly serious, complication of HCV recurrence after liver transplant. The diagnosis of FCH is often followed by graft loss or death. Prior HCV regimens have had limited success in reversing this process. However, with the advent of the next-generation, direct-acting antivirals, like sofosbuvir, treatment of FCH may be feasible with increased efficacy and improved tolerability. A safe and efficacious treatment of FCH would have a significant impact on post-LT outcomes, as recurrent HCV remains the most common cause of graft loss and death. This case illustrates a successful treatment of FCH with a combination of sofosbuvir and ribavirin with dramatic normalization of liver enzyme activities and resolution of HCV related symptoms. Additional prospective studies with sofosbuvir-based HCV regimen will need to be studied in FCH to validate the promising findings of this case.
